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TI - Semiconductor device package structure - includes metal plate and 
AB T?n??fiS« ? h±C !? are . electrically connected to ground potential 

J10326963 The structure is made up of BGA type insulating film. The 

?ondSc?or C foL ' Mtal Plate (5) ±n itS baSe a " d an eternal 

~ i™^ 0 ? 9 * !^ 0l f ( ! } iS P rovided in the metal plate, to connect it to 

Sf or f 0 ^ 1 at S*°und Potential. An electrical connection is formed ' 
between metal plate and conductor foil, using metal bulb and wax material. 

- ADVANTAGE - Simplifies manufacturing process and reduces cost. 
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TI - PACKAGE FOR SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
AB - PROBLEM TO BE SOLVED: To manufacture a semiconductor device having 
stabilized high speed electric characteristics through a simple 
manufacturing process while suppressing cost increase by making a through 

S Z k 6 , flt • 6d With a metal balJL in a metal P la te and filling the 
through hole with a brazing filter metal at the time of electrical 

«o?n^™°V f ^ mS ^ al Plate and a conductor on a package base. 
- SOLUTION: A package base, i.e., an insulation film, is integrated with a 
conductor 2 and provided with a through hole at a part matching the 
^tnt^ Zl electrical connection with a metal plate 5 for enhancing the 
rigidity of the conductor 2 and the entire package thereby enhancing the 
handling performance. The joint of a semiconductor chip 1 to the metal 
plate 5 is coated with a conductive adhesive 7 whereas the joint of the 
insulation film is coated with an insulating adhesive and then they are 
hot pressed while being aligned with the metal plate 5. A metal ball 10 
coated with a brazing filler metal 11 is then inserted into a through 
hole 9 made in the metal plate 5 and the brazing filler metal 11 is 
thermally fused to connect the metal plate 5 electrically with the 
conductor 2 through the metal ball 10. 
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The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

iredse?y CUmCnt ^ translated by com P ute r- So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the structure of 
the package for semiconductor devices which made the film-like insulator the base about a 
semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, the tape career package called "TCP" is used as a 
package for semiconductor devices using the film-like insulator. This has the structure which carried 
out concurrency derivation of the external terminal in the four orientation, and used the connection 
technique called TAB for connection of a semiconductor chip and a package 

[0003] Since this TCP corresponded to many-items child-ization of a semiconductor device in recent 
years, it developed the terminal derivation position in the shape of a grid to the flat-surface section of 
a film-like insulator, and was set to BGA (ball grid array) which doubled with this and also changed 
the terminal configuration spherically from the rectangle. BGA divides the name according to the 
mA^V^u 0 P ge base ' ^ what ^ a film -like insulator is named "tape BGA" generically 
[0004] The plan and cross section of tape BGA are shown in the drawing 8 and the drawing 9 
respectively. As shown in the drawing 8 and the drawing 9 , tape BGA also forms t he conduct or 33 
connected to the msulating film 3 1 with a semiconductor chip 32, and the solder ball 34 which ~ 
performs electrical connection with the exterior on the flat surface of the insulating film 3 1 is 
arranged m the shape of a grid. A semiconductor chip 32 is closed from the open air with a resin 35 
in a chip front face, and is being fixed with a metal plate 36 and the adhesives 37 together with the 
msulating film 3 1 The role of a metal plate 36 gives rigidity to the whole package, and it is given in 
order to improve handling nature. 

[0005] The impedance of a conductor 33 increases by detailed-ization accompanied by the formation 
of many pins, and the problem of tape BGA shown in the drawing 8 and the drawing 9 is in the point 

that a limit is applied to a fast turn around. — 

[0006] In order to solve this problem, as shown in drawing 10 , a conductor layer is prepared in both 
sides of the msulating film 38. By considering as the conductor 39 which connects one side with a 
semiconductor chip or an external terminal, making another side into the grounding plane 40 used as 
grounding potential, and a conductor 39 serving as micro-stripe structure tape BGA which raised the 
high-speed electrical property - or as shown in drawing 11 , tape BGA which connected electrically 
the metal plate 41 prepared in order to raise handling nature, and micro-stripe-ized the conductor 42 
is also developed 

drawmg11 ' m order t0 make a metal P late 41 mto grounding potential, the adhesives 44 
which fix a semiconductor chip 43 first are made into conductivity, a through hole 46 is formed in 
the solder ball 45 (external terminal) latest at a metal plate 41, and it connects with a conductor 42 
with solder 47. Although stabilization of grounding potential is attained and the high-speed electrical 
property is raised by this, since the msulating film 48 and the adhesives 49 with which solder is not 
damp intervene between connectors-ed, soldering of a metal plate 41 and the conductor 42 takes a 
manufacture process complicated for obtaining the stable electrical connection. 
[0008] The outline of a connection process is shown in drawing 12 . First, it attaches with the 
conductor 42 which attaches the solder ball 45, and the 100-200-micrometer through hole 50 is 
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formed in the insulating film 48 of section right above. Adhesives 49 avoid and apply a through hole 
positio^ 46 " f0mied *° ^ ^ ^ Pkte 41 —ending to MsVou&Zt: 50 

Th !, solder | ba11 45 which performed and fused vacuum adsorption etc. from the field which 
pasted up the insulating film 48 of a metal plate 41, and the opposite side after it attached bolder 
ball 45 in such the status and the solder ball 45 had sometime? fused is sucked up to Sfe ZuS hSe 
51 of a metal plate 41. This secures the electrical installation of a metal plate 41 and the cSuctor 

[0010] 

rProblem(s) to be Solved by the Invention] However, there are the following problems in tape BGA 
which raosed the high-speed electrical property shown in the drawing 10 and L dra^ng T 
[001 1] That is in tape BGA shown in drawing 10 , the film which his tw o cond uctor layers is 
wTSnfof S6rVeS " - — y increase in a cost as this compared 

MoreOVer ' t tepe ? GA shown in ^g" has a complicated manufacture process, and 
special equipments such as vacuum adsorption, need to be used for it, and it has troubles such as 

m^^^^^- ^ $ r0traCti0n ° f manufactoe ^ necessary fo^ompfetL. 
K ] ™ erefore ' ^ ^ntion , S made m view of the above-mentioned trouble, and the purpose is 
nrocS LT P ^ d ] sem V conductor devi <* which can manufacture in the stable mIE 
process and inhibits increase of a cost while it attains the stable high-speed electrical property 

foMng the Problem] In order to attain the aforementioned purpose, a connection is 
IhetT^l Z ?f Tf ^ * e u metal ^ giving electrical installation in the conductor of 

^ meta J Pl3te Which the Conductor device of this invention secures the 

rigidity of a semiconductor device, and a package base, and it has the structure which prepared the 
through hole which fits mto a metal plate with a metal sphere. prepared ine 

drawing" 161148 ° f ^ ^ Vention] 7116 « estalt °f operation of this invention is explained using a 

[0016] [Gestalt 1 of operation] view 1 , the drawing 2 , and the drawing 3 show the plan of the 
semiconductor device which makes the gestalt of operation of the 1st of this invention, an A-A' line 
cross section, and rear view, respectively. 

[0017] When drawing 1 - view 3 is referred to, tape BGA of the gestalt of this operation The 

ft 0I ?, S a f ™ c ° nductor chip 1 and electrical installation as main configuration 
St^lT; T U 4f ng film 3 wIuch su PP orts a inductor 2, and the solder ball 4 connectedas an 
external terminal The metal plate 5 which raises the rigidity of the whole package and raises 
handling nature, The semiconductor chip 1 is had and constituted in the airtight and the resin 6 to 
^ tnc f nd 1 the electroconductive glue 7 which performs the mechanical connections of a 

me^r^l C ^ l and ^ ^ ^ 5 ' * ° rder t0 CODneCt ±G adhesiv <* 8 on which a 

metal plate 5 and the insulating film 3 are pasted up, and a conductor 2 and the metal plate 5 in the 

^bf touchL^St m ^ T ^ 5 ' ? thC m6tal 10 so a conductor 2 

the tow material 11 ° Pemng * * ^ h ° lc 9 and ^ m ^ Sphere 10 is fiUed U P ^ 

Slff e '^t manUfaCtU ^ e prOC6SS ° f tape BGA ofthe S estalt of operation is explained. The 
drawmg 4 the drawmg5 are process cross sections having shown the main manufacturing 
S^fofT ^conductor device of the gestalt of operation of the 1st of this invention in* the 

ZtL / PT ° CGSS - ? "f dltl ° n ' ^ Paft ^ ° f 1116 ^^S 4 ^ the drawings is only carried out 
on the convenience of a drawing creation. ~ 

[0019] First, the insulating film 3 used as a package base is united with a conductor 2. Moreover a 
through hole 12 is formed in the fraction which agrees with the part which carries out electrical ' 

drawSg 4(A)) a °° ^ ^ *** ^ ****** &t * PrOC6SS ° n ^ msulatin g film 3 ( refer to 
[0020] | As a manufacturing process, a semiconductor chip 1 and the conductor 2 are connected first 
(refer to drawing 4 (B)). The connection technique used at this time uses the heating pressurization 
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adhesion technique between the metals called tar rr, n « a * 

[0021] Next, an dectrooonducti^SS 7 haZ^ tltt^T*** B ° ndhl S>- 

adhesives 8 are respectively applied ta^^!^^^J L ^ oiB ^ the in ^ting 

position doubling is carried out to tmeZ [ pTaf 5 d ^/. ? fl ^ e J omto 8 of *e msulating film 3, 

(refer to aWing4 (C)). In the cJ^^^^^^ 0 ^ adh «*>n is carried out 

a semicondu^toTchip 1, the pressurization nfS,?c £ T necessary to protect the front face of 

[0022] Next, the metal phere To made *e W? US ^ ^ ^ etc. as a pad. 

hole 9 prepared in the metal plate 5 is Wrttd^f S ?* materiaI 1 1 on 

electrical installation is performed for Tm^^s l^W^ 0 ^ ^ " SUp P lied ' "* 

1 1 and the metal sphere 10 by heatine ISSSS f ? ^ conductor 2 through the low material 

drawing 5 (E)). Y Dg ^ CarTym S out meltin S ™ the low material 1 1 (refer to 

Satfmet^ serves as an external terminal is carried 

SEEK* 1 w= by fim * 8 up 1116 ° f a 

5 » rlST^T 1 ° f ^ S ° lder ^ 4 «* «» — Plate 

connection of the solder b!Ky m^ng mTSTmSSrf l 'TT* ? * at *° * 

more, and preventing faults, such asT^si^n gap ] ^ P<** 

manufacturing processes eiecmcal P^perty can be obtamed by adopting above structures and 

ISedSw 2 ^SSSf^ ° f 2 »<> «"* Mention is 

metal 12 and me low 

and the insulation m^^S^SS^^S^SS T semiconductor chip 14, 

[0028] a semiconductor chip 14 - fo e^nlf wnrLf r ^ WlUCn 18 311 extemal terminal - 
conductor - since the property Bto [ p£S£ /-SWLSS "Jf* 1GHZ ^ fieW ] 311(1 a 
of the gestalt of implementation rfthoX^l^.iJ^? b ^ meS Str ° ng ' me struct ^e 
flow by about 14 semiconduX chip is u£3i* * * become «* the 

dimension of A section detailed accordSgttos ITofB^ ^ * " ^T*"* t0 make me 
process of a semiconductor device beTome^l ^ Ct l° n ' However > ^ manufacture 

[0030] [Gestalt 3 which ^SS^^^S^ ** f ? talt * operation, 
below. Drawing 7 is drawing sha^L^^^S^S^ 3 / d ° f Ms mven ^ is explained 
gestalt 5F5pi5Hoa of the 3rd of Snv^tfon sennconductor device which makes the 

semiconductor device shown"n IS inf ^ ° f ? S a PP Ucation application) in the 
both sides of the insulatTng film WwhWa J^ZS?^^ * C ° ndUCt ° r is in 
20. The base which presented this UW tiered • ^ S,de ^ ^ed as a power layer 
insulating adhesives 21. Com^on ^ S ? ^ a metal P late 22 with 

wire 24. A connection me±oT^^ n tSm^Sf' ^ by bondm S 

[0032] In order to use a metal plate S^th ^n^? ^ermocompression bonding etc. 
it is necessary to perforn? fsMcr b a U 2^S^S ^ ^ 11x18 se ^onductor device, 

Therefore, coLection by 2 sphere ^^^T^^ m eXtemal temunai: 
future of this invention^ made righfa^ X f" 27 ^ ^ ^eristic 

Shere^J^ed'oT^^^^^ 

with the ffo^^^fZ^S S SS? 2 T h l caided out Moreover > connecti °n 

semiconductor chx>23 by caSj 1™^^ ^ 22 C °P 6S with ft from a 
direct metal plate 22. g thennoco ™Pre^<m bondmg of the bonding wire 24 to the 
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[0034] Even when the base which has a conductor layer is used for both sides of an insulating film 
by adopting such structure, the price hike with the whole semiconductor device is suppressed bv 
adopting wirebonding with a manufacturing cost cheaper than TAB technique in a manufacture 
Process possible [ giving the high value added of an installation of a power layer ]. 

[Example] That it should explain still in detail about the above-mentioned gestalt of operation 
CC 18 Carried OUt about me exam P le of *is invention, and it explains below ' 
[0036] [Example 1] view 1 - view 3 is the plan showing one example of this invention, an A-A' cross 
section, and rear view. When drawing 1 - view 3 is referred to, tape BGA of one example of this 
invention As the insulating film 3 with a thickness [ which supports the conductor 2 with a 
thickness / which performs a semiconductor chip 1 and electrical installation / of 10-20 micrometers 
and the conductor 2 ] of 50-75 micrometers, and an external terminal The solder ball 4 which 
consists of a **** eutectic alloy, the metal plate 5 which raises the rigidity of the whole package and 
raises the handling nature, and the semiconductor chip 1 before and behind 200 degrees C of the 
melting points consist of a diameter of 0.7-0.8mm to connect including the airtight and the resin 6 to 
protect. 

[0037] The metal plate 5 serves as the shape of a concave whose other fractions the semiconductor 
chip 1 fixing section is about 0.5mm in about 0.2mm in thickness. A semiconductor chip 1 and the 
metal plate 5 electric and in order to connect the insulating adhesives 8, and the conductor 2 and the 
metal plate 5 on which an electroconductive glue 7, the metal plate 5, and the insulating films 3 such 
as an epoxy resin containing Ag which performs a mechanical connections, are pasted up A cross 
section the opening between the metal spheres 10, the through holes 9, and the metal spheres 10 
which consist of copper etc. for the diameter of 0.5-0.6mm arranged so that a conductor 2 may be 
touched m the through hole 9 which presented the taper configuration to which the insulating film 3 
side becomes thin for the diameter of about 0.5-0.8mm prepared in the metal plate 5 95% of lead It 
has filled up with the low material 1 1 which has the melting point below and over 300 degrees c' 
such as 5% alloy of tin. ' 

[0038] Here, the manufacture process of tape BGA of one example of this invention is explained 
ine drawing 4 and the drawing 5 are process cross sections having shown the main manufacturing 
processes of one example of this invention in the order of the process. _ 
[0039] First, the insulating film 3 used as a package base is united with a conductor 2. Moreover a 
through hole 12 is formed in the fraction which agrees with the part which carries out electrical ' 
connection of a conductor 2 and the metal plate 5 at a back process on the insulating film 3 (refer to 
drawing 4 (A)). v 

[0040] As a manufacturing process, a semiconductor chip 1 and the conductor 2 are connected first 
(refer to drawing 4 (B)). The connection technique used at this time uses the heating pressurization 
adhesion technique between the metals called TAB (Tape Automated Bonding). 
[0041] Next, an electroconductive glue 7 is applied to semiconductor chip 1 jointing, the insulating 
adhesives 8 are respectively applied to a metal plate 5 at insulating film 3 jointing, position doubling 
is earned out to a metal plate 5, and heating pressurization adhesion is carried out (refer to drawing 4 

u- , ? C C3Se ° f miS adhesion > since ^ is necessary to protect the front face of a semiconductor 

chip 1, the pressurization of this fraction uses an India rubber etc. as a pad. 

[0042] Next, the metal sphere 10 which made the low material 1 1 put on the front face of a through 
hole 9 established in the metal plate 5 by the thickness of 10-20 micrometers is inserted (refer to 
rawing 4 (D)), flux is supplied, and electrical installation is performed for a metal plate 5 and the 
conductor 2 through the low material 1 1 and the metal sphere 10 by heating and carrying out melting 
m the low material 1 1 (refer to drawing 5 (E)). 

[0043] Finally, position doubling of the solder ball 4 used as an external terminal is carried out it 
makes melting connection, and tape BGA is completed by filling up the periphery of a 
semiconductor chip 1 with a resin 6 (refer to drawing 5 (F)). 

[0044] Although both the low material 1 1 used for connection of the solder ball 4 and the metal plate 
5 consists of a low melting point metal, it becomes possible [ carrying out a remelting at the time of 
connection of the solder ball 4 by making the low material 1 1 into the thing of a high-melting point 
more, and preventing faults, such as a position gap, ]. 
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SSISJW^ " "* W - 4 5=**« <• • section showing the 

SamlTnlaLTSS^ "f " d 5, com «S<»' P«« »y the metal sphere 12 and the low 

^l^?" 1 ? ^ *°P*y. with *e shSctuS of the 1 st J^Z few by tolow 

me 1st example to the minimum diameters of A section throueh hole beiim f) ? m Tt a^m IT 
die size of mis through hole, the size of a metal sphere is^sofha^ed ^d a metel 1^2 ^ 

flSSjgS^^ bCCOmeS *« same - thafSTstt ample. 

s its ™;^xz\%:r n is expiained beiow - ^7 * . 

SS 1 ! 2^?r Wh 5 » f^?**" 1 on *e above-mentioned Japanese-Patent-Application-No 

l^n„^^ fa this 

SS^^S^T^ 3 C ° ndUC i° r iS Prepared m both sides of ^ insuIifiHrfm 1? whL a signal 

^^s^^rtS'S 1 ^ 3 P ° Wer !f y f K paSt6S UP ^ ™ tal P late 2 ^to wfcch 
tnc center section was bent to the concave and the base which presented this three-tiered structure 

was processed by about 0.2mm in thickness with the insulating adhesives 21 ofTpo^ESSii 

SS"" 4 / semiconductor chip 23 is connected by the bonding wire SJ^SS^f 

^S^Tl^SS^-r 1 ^ ? C ° nStrUction *™ -to ^compression lo^^o 
r^lfo ♦ F late 22 ^ g«>™d«>g potential also with this semiconductor device it is 

necessary to carry out the solder ball 25 and electrical installation which are an SSSudS^ 
Therefore, connection by the metal sphere 26 and the low material 27 which are SfawST!, 
Srnt^ t ab 7fJ * 5 1 ^ ^ 26 «* the low nlSS « gTd L 

55^2* Y f mat ^ al / S 3 previ ° US exam P le - At this time, patterning of meTorSe^tion pattern 
riS2 IayCr J° ° f ^ metal S P here 26 is carried ™* so that an Lu^TZ^tionc^Z 

b^ffbSS^^ KSSSL* 23 * « ~ -e— pression 
[0051] Even when the base which has a conductor layer is used for both sides of an insulatino fil™ 
by adopting such structure, the price hike with the whole semiconTctor de^ce Sup^SX 
adopting wirebondmg with a manufacturing cost cheaper than TAB technique "a maSture 
process possible [ giving the high value added of an installation of a powTayS ] manUfaCtUre 



211 th Invention] Electrical installation of the metal plate which secures the rigidity of a 

° r , ™ e aCC ° 1 rdmg t0 senuc °nductor device of this invention as exSed above 
and the conductor on a package base is given, and a connection is constituted by low Serial and the 

1 ewuhTil soher^ ^ "XT WhiCh Pfepared *» hole ^£^S^l 
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*. mamtm&mmczbKh. 

[0032] i <7)¥mftmWX' h &WM 2 2 S:Sifim{4 
X'fm-t&tztb. *WWPT > *45fsffljJf-;P2 5fc«» 
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[0049] mmm 3 ] mz^mmm 3 ogytwtc 
[oo5o] mi iz^i,K*mmmx'\^ ismm- 

8-1 3 7 2 2 4^tymmi,z£Z>h(D*m&hLX\^ 

^<r>¥mmm.x'\±. mByj^isommizm 

tt£l£{t-2r£fl-§i£ 1 9 . t o —jtzmMm 2 0 1 L 

T^-T?.. Cl<*>3«ffifi£SLfcls*£iK»J-r 5 KiR 

<0^ttS*Sl2 1 0 . 2 mmgJgT'^gCSrDa 

«tciff 0 ftff Jnx Lfc&JSK 2 2 1 ms-tt . 

•/ 7* 2 3 fc <a&settg& 2 0 ~ 3 0 io*>f ^y/ 

4 : - <o2mw«i»c t AWE2 2 zmwm&Tmm~$- 

DW2 7tc«fc4S«£¥H#-/P2 SjfiJtCSOIrt- 
4 . &mW. 26tn^tt27 M&egBtftk I^tt^>ff1l 

£ fc¥#*f- 772 3 jfiflTCOAWE 2 2 cofgfffimft'v 
oasRli. ^flsf--yT2 3*^^>'7 :r ^>'^V^-V2 
4 SrKjMSK 2 2 - fc T'^-f 4 . 

[00 5 1] £Oi3&afiB£ilUiH-*£fcT\ 

[00 52] 

ttt£mmz£*)ffi&ii*ti^ &m®.iz&mm t &r£-r & 

[Efifie>»|fcfirRgn 

[01] 2(s:^BJO-^Jg^JO^®iaT'S> 4 . 
[02] HKOA-A' *g»rffi0T'&£. 
[03] 01?)Wd50T-&I,. 

[06] 




< 5 ) ftRPF 10-326963 
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[04 ] SatWWJKftlSHT**. 
[0 5 ] *%BJcO-HSfe^JcoiKiXg®T'J) & . 
[06] *fHH«3SS 2 l>£ftftl<Z>Br ffiHT* 4 . 
[07] *J6W«0ip3<0S6lt«^BniiH'C»*. 
[08] i»«f-rBGAi7)fIi (fg*fi«&Ji& 

[09] mz<VT--y°BGA<DWimm (mwmwa* 

[01 0] ftfta-r— TBGAOBrfiBI : 

io «fMD -c*i. 

[011] ^O-r-TBGACOBf®0 (jeWEffiff : 

[01 2] 01 lco^r-TBGAcomm^immTh 
*. 

1. 14. 2 3 mf'yr 

2. 17 *ffc 

3. 15. 18 tm7JJl>*U 

4. 16. 2 5 ¥fflstf-^ 
20 5. 2 2 

6 ©It 

7 #«14g*^J 

8. 2 1 ttttttStt&l 

9 X)U~ ;U 

10.12 #JR33c 

11.13 u^fl" 

1 9 fl-f-i^ 

2 0 ®gJi 

2 4 *>f<^7'ft 

30 3 1.38. 48 *feti:747PA 

3 2. 4 3 7 
3 3. 3 9. 4 2 gflc 

3 2. 4 5 ^H#-;l^ 
3 5 ttfg 

3 6.41 #JBK 

37. 44. 4 9 mmm 

4 0 m&7l'—> 

4 6. 50. 51 X>l>—-fc—)V 
4 7 ¥ffl 



[07] 




2 0 ; SSS 1 9 : §5* 
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